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Several serological methods are currently used to indicate infection with B. abortus in live cattle (1, 11, 14) . These include complement fixation (CF), Rivanol precipitation (RIV), and standard tube agglutination (ST) tests. These serological tests rely on secondary reactions, including the ability of antibody to bind complement or to cause agglutination. And, because they require subjective determinations, they are prone to variation among laboratories. There are several factors related to the host-parasite interaction that cause these serological tests to be less than optimal. First, animals in the early stages of infection may not have a detectable serum antibody titer (12) . Second, cattle that are chronic carriers of the organism may not have detectable antibody titers to the organism. Other chronic carriers frequently will have a decline in antibody titer before abortion, and this titer subsequently may remain diminished (4, 12) . Third, cattle that have received strain 19 vaccine may have titers that are indistinguishable from those of cattle with virulent field strain infection (11, 12, 14) .
Recently, a semiautomated quantitative fluorometric immunoassay (FIAX; International Diagnostic Technology, Inc., Santa Clara, Calif.) has been described as a means of detecting serum antibody to viruses, bacteria, fungi, and parasites in humans and animals (3, 6, 7, 16) . In cattle, the FIAX system has been reported to quantitate the antibody response to Pasteurella haemolytica, Anaplasma marginale (3, 7) , and Pasteurella multocida (R. J. Panciera, R. E. Corstvet, A. W. Confer, and J. A. Rummage, Am. J. Vet. Res., in press). Because the FIAX system is a primary binding assay and is rapid, simple, and inexpensive, adaptation of it as a diagnostic test for bovine brucellosis should be considered.
The (5, 15) . BASA-P was suspended in phosphatebuffered saline (0.01 M, pH 7.4) at a concentration of 25 pLg of protein per ml as determined by the Lowry method (9) with bovine serum albumin as a standard. Twenty-five microliters of this suspension (0.625 ptg) was applied to one side of the StiQ samplers (International Diagnostic Technology, Inc.) and allowed to dry overnight at 37°C before use in the FIAX test.
Conventional tests. The standard serological tests (CF, RIV, and ST) were performed on all serum samples, using standard protocols (1, 11) . A positive CF test was defined by a 3+ or greater reaction at a serum dilution of 1:10. A positive RIV test was defined as precipitation at a serum dilution of 1:25 or greater. A positive ST test reaction was defined as agglutination at a serum dilution of 1:100 or greater.
Sera. A total of 285 serum samples were used in this study. Of these sera, 90 were taken from 90 cattle 10 to 12 weeks after challenge with ca. 107 CFU of virulent B. abortus 2308.
Of these 90 challenged cattle, 63 had received strain 19 vaccine 8 months before challenge. Eighty-eight sera were from cattle receiving strain 19 vaccine alone: 24 received 109 CFU, and 22 received 1010 CFU. Sera were collected from these cattle at 1 and 6 months postvaccination only (22 samples from the low dose and 20 samples from the high dose were available for the 1-month sampling). One hundred and seven sera represented negative controls. These were from cattle that had received neither strain 2308 nor strain 19 and were from certified brucellosis-free herds.
Culture techniques. Standard culture techniques were used to detect B. abortus in the 90 challenged animals, beginning at 14 weeks after challenge (1). The following tissues were collected and cultured for B. abortus: spleen, uterine washings, each quarter of the udder, and parotid, mandibular, retropharyngeal, bronchial, hepatic, prescapular, prefemoral, popliteal, internal iliac, and supramammary lymph nodes. All B. abortus isolated were examined for characteristics of B. abortus 19 and 2308. Animals were considered negative when cultures were negative for isolation of strain 2308.
Statistical analyses. (10) . For the purpose of comparison, culture results were considered absolute in that true positives referred to all cattle that were culture positive and true negatives referred to all cattle that were culture negative. False-negative referred to cattle that were serologically negative but culture positive. False-positive were cattle that were serologically positive but culture negative.
RESULTS
Comparison of mean titers. The mean antibody titers as determined by all four serological tests were significantly different between challenged cattle and negative controls (P < 0.001) ( Table 1) . For all four serological tests, a significant difference (P < 0.001) also was observed when the mean antibody titers for challenged cattle were compared with the mean titer for strain 19 vaccinates. There was a significant difference (P < 0.05) between mean antibody titers determined by the four tests for strain 19 vaccinates and control cattle.
In the cattle receiving strain 19 only, at 1 month after vaccination there was no significant difference (P > 0.10), by any of the four tests, between mean antibody titers for cattle vaccinated with 109 CFU and those for cattle vaccinated with 1010 CFU. In these vaccinated cattle, antibody titers were significantly higher (P < 0.001) at 1 month than at 6 months after vaccination.
For analysis, challenged cattle (Table 2) were subgrouped according to culture status and whether they were vaccinated or nonvaccinated. Analysis of data from all four serological tests for these subgroups of challenged cattle revealed that mean antibody titers for culture-positive cattle were significantly higher (P < 0.001) than mean antibody titers for culture-negative cattle. For all tests except FIAX, there was a significant difference (P < 0.05) between mean antibody titers of vaccinated and challenged versus nonvaccinated and challenged cattle. All four serological tests showed significantly higher (P < 0.05) mean antibody titers in animals that were vaccinated and culture positive than in those that were vaccinated and culture negative. All four serological tests also showed a significantly higher (P < 0.05) mean antibody titer in animals that were nonvaccinated and culture positive than in those that were nonvaccinated and culture negative. No significant difference (P > 0.05) was observed in any of the four tests when vaccinate mean titers and nonvaccinate mean titers of culture-negative animals were examined. Of animals that were culture positive, mean titers were significantly higher (P < 0.05) in the nonvaccinates as compared with the vaccinates by all tests except FIAX.
Comparison (1, 12) .
From these studies, it can be concluded that there are several advantages to the FIAX test as used in brucellosis serology. A nonlogarithmic endpoint titer can be achieved with one working dilution of serum. The test is rapid and relatively simple to perform. Consistency is maintained in the evaluation of results as no subjective measurements are required. With alterations in reagents, measurement of other classes or subclasses of immunoglobulin would be possible.
The FIAX test appears to have greater sensitivity than the ST, RIV, and CF tests.
